Evidence for two neuropeptide Y receptors mediating vasoconstriction.
The presence of receptor subtypes mediating the vascular and prejunctional effects of neuropeptide Y (NPY) was investigated using the Y2 receptor agonist, NPY-(13-36), and the Y1 agonist, [Leu31,Pro34]NPY. NPY-(1-36) and [Leu31,Pro34]NPY administered i.v. to anesthetized pigs evoked dose-dependent increases in mean arterial blood pressure and splenic and renal vascular resistance, and a decrease in heart rate. The potency of [Leu31,Pro34]NPY was 10-30% that of NPY-(1-36). In the spleen, NPY-(13-36) evoked vasoconstriction similar to that evoked by [Leu31,Pro34]NPY, but did not significantly increase renal vascular resistance or mean arterial blood pressure. Local intra-arterial administration of [Leu31,Pro34]NPY caused an increase in nasal mucosal vascular resistance with a potency similar to that of NPY-(13-36) evoked only a minor (17%) increase in nasal mucosal vascular resistance. The NPY analogues were further characterized in receptor binding studies on pig spleen membranes. Compared to NPY-(1-36), 800 times higher concentrations of [Leu31,Pro34]NPY, and 7 times higher concentrations of NPY-(13-36) were required to achieve the same 50% displacement of [125I]NPY-(1-36). Electrically evoked contractions in rat vas deferens were inhibited by 50% by 0.05 microM NPY-(1-36) and 0.3 microM NPY-(13-36), while [Leu31,Pro34]NPY only slightly attenuated the contractions (by 24% at 1 microM). The present data suggest the existence of subtypes of NPY receptors mediating vasoconstriction. Thus, the splenic vascular bed of the pig contains both Y1 and Y2 receptors while the Y1 subtype predominates in the kidney, nasal mucosa and for blood pressure control. The prejunctional receptor in rat vas deferens seems to be of the Y2 subtype.